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The title compound, C 14 H 9 Cl 3 N 2 OS, has bond lengths and angles which are quite typical for thiourea compounds of this class. The molecule exists in the solid state in its thione form with typical thiourea C S and C O bond lengths, as well as shortened C-N bonds. An intramolecular N-HÁ Á ÁO hydrogen bond stabilizes the molecular conformation. Intermolecular N-HÁ Á ÁS hydrogen bonds link the molecules to form centrosymmetric dimers.
Related literature
For thiourea derivatives with biological activities, see: Baily et al. (1996) ; Koch (2001) ; Maryanoff et al. (1986) ; Namgun et al. (2001) ; Patil & Chedekel (1984) ; Upadlgaya & Srivastava (1982) ; Wegner et al. (1986) ; Krishnamurthy et al. (1999) . For related structures, see: Khawar Rauf et al. (2006a Rauf et al. ( ,b,c, 2007 . For standard bond-length data, see: Allen (2002) .
Experimental
Crystal data C 14 H 9 Cl 3 N 2 OS M r = 359.65 Triclinic, P1 a = 5.9674 (6) Å b = 9.6577 (9) Å c = 13.9585 (13) Å = 92.919 (6) = 98.005 (7) = 101.330 (8) V = 778.54 (13) Å 3 Z = 2 Mo K radiation = 0.72 mm À1 T = 173 (2) K 0.37 Â 0.34 Â 0.33 mm
Data collection
Stoe IPDS II two-circle diffractometer Absorption correction: multi-scan (MULABS; Spek, 2003; Blessing, 1995) T min = 0.776, T max = 0.797 10758 measured reflections 3418 independent reflections 3154 reflections with I > 2(I) R int = 0.037 Refinement R[F 2 > 2(F 2 )] = 0.029 wR(F 2 ) = 0.078 S = 1.02 3418 reflections 199 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.35 e Å À3 Á min = À0.30 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). in the presence of bromine (Patil & Chedekel, 1984) and condensation of thiourea with α-halocarbonyl compounds form 2-aminothiazoles (Baily et al., 1996) . The 2-methyl-aminothiazolines have been synthesized by cyclization of N-(2-hydroxyethyl)-N'-methylthioureas (Namgun et al., 2001) . Thioureas are efficient guanylating agents (Maryanoff et al., 1986) .
The N,N-dialkyl-N-aroylthioureas have been effectively used for the extraction of Ni, Pd and Pt metals (Koch, 2001) .
Aliphatic and acylthioureas are well known for their fungicidal, antiviral, pesticidal and plant-growth regulating activities (Upadlgaya & Srivastava, 1982; Wegner et al., 1986) . Symmetrical and unsymmetrical thioureas have shown antifungal activity against the plant pathogens Pyricularia oryzae and Drechslera oryzae (Krishnamurthy et al., 1999) . We are interested in the synthesis of these thioureas as intermediates in the synthesis of novel guanidines and heterocyclic compounds for the systematic study of bioactivity and complexation behaviour and we present here the crystal structure of the title compound. The title compound (Fig. 1) shows the typical thiourea C═S and C═O double bonds as well as shortened C-N bond lengths. The thiocarbonyl and carbonyl groups are almost coplanar, as reflected by the torsion angles C2-N1-C1-O1 = 9.0 (2)° and N2-C2-N1-C1 = 5.5 (2)°. This is associated with the expected typical thiourea intramolecular N-H···O hydrogen bond (Table) . The dihedral angle formed by the two benzene ring planes is 9.35 (9)°. Bond lengths and angles can be regarded as typical for N,N'-disubstituted thiourea compounds as found in the Cambridge Structural Database ver. 5.28 (Allen, 2002) and Khawar Rauf et al., 2006a Rauf et al., ,b,c, 2007 . Intermolecular N-H···S hydrogen bonds (Table, Fig . 2 ), link the molecules to dimers. The Cl atoms are not involved in any type of hydrogen bonds.
Experimental
Freshly prepared 2,4-dichlorobenzoyl isothiocyanate (2.3 g, 10 mmol) was stirred in acetone (40 ml) for 20 min. Neat 4-chloroaniline (1.3 g, 10 mmol) was then added and the resulting mixture was stirred for 1.5 h. The reaction mixture was then poured into acidified (pH 4) water and stirred well. The solid product was separated and washed with deionized water and purified by recrystallization from methanol-1,1-dichloromethane (1:10 v/v) to give fine crystals of title compound, with an overall yield of 90%. Full spectroscopic and physical characterization will be reported elsewhere.
Refinement H atoms were located in a difference map, but those bonded to C were refined with fixed individual displacement parameters U iso (H) = 1.2U eq (C) using a riding model with C-H = 0.95 Å. The H atoms bonded to N were refined freely. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.67492 (6) 0.0420 (9) 0.0382 (8) 0.0263 (7) 0.0090 (7) 0.0032 (6) 0.0003 (6) C16 0.0299 (7) 0.0315 (7) 0.0277 (7) 0.0105 (6) 0.0013 (6) 0.0028 (6) C21 0.0189 (6) 0.0185 (6) 0.0209 (6) 0.0002 (4) −0.0002 (5) 0.0045 (5) C22 0.0251 (7) 0.0249 (6) 0.0289 (7) 0.0066 (5) 0.0006 (5) −0.0020 (5) C23 0.0217 (6) 0.0325 (7) 0.0330 (7) 0.0092 (5) −0.0001 (6) 0.0028 (6) C24 0.0216 (6) 0.0364 (7) 0.0217 (6) 0.0025 (5) −0.0014 (5) 0.0051 (5) C25 0.0298 (7) 0.0346 (7) 0.0211 (6) 0.0066 (6) 0.0022 (5) −0.0014 (5) C26 0.0232 (6) 0.0265 (6) 0.0246 (7) 0.0073 (5) 0.0020 (5) 0.0029 (5) Geometric parameters (Å, °) S1-C2 
